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I ; Amendments to the Claims 

The following listing of claims replaces all prior listings of claims. 

! 

1. (Currently amended) A vertical power transistor trench-gate semiconductor device 
comprising a semiconductor body having an active area with a plurality of electrically 
parallel transistor cells, wherein trench-gates in the active area each comprise a trench 
extending into the semiconductor body with gate material in the trench, wherein the 
transistor cells have source and drain regions of a first conductivity type which are 
separated by a channel- accommodating region of a second, opposite, conducti vity type 
adjacent a trench-gate, wherein ruggedness regions are provided which are localised 
regions of the second conductivity type but which are more heavily doped than the 
channel-accommodating regions and which extend into the drain region, wherein the 
trench-gates are parallel stripes which each extend across the active area, wherein the 
source regions and the ruggedness regions extend to a source contact surface of the 
semiconductor body as alternating stripe areas having a width perpendicular to and fully 
betweeneach of two adjacent parallel stripe trench-gates, and wherein the device is 
characterised by the ruggedness regions being more heavily doped than the source 
regions. 

2. (Currently amended) A power transistor device as ctaimcd in claim 1 , wherein the cell 
pitch, that is the width of the source and ruggedness region stripes (mesa width) plus the 
width of an adjacent trench-gate stripe, is less than 2|im, and wherein the length of the 
source region stripes is in the range o£l 0|xm to 50jxm. 



10/511,212 



PAGE 3/9 1 RCVD AT 11/2/2005 3:23:03 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/27 * DNIS:2738300 * CSiD:518 449 0047 ■ DURATION (mm-ss):02-30 



NOV.02'2005 15:28 518 449 0047 HOFFMAN WARN I CK D ALESSANRO LLC #5617 P. 004/009 

! 

i 



BEST AVAILABLE COPY 



3. (Original) A power transistor device as claimed in claim 2, wherein the cell pitch is in 
the range of 0.5^m to 1.5|im. 

4. (Currently amended) A power transistor device as claimed in claim 2 e r - oktr a-3, 
wherein the mesa width is approximately equal to the trench-gate stripe width. 

5. (Currently amended) A power transistor device as claimed in any one ofoloims - 240 -4 
claim 2 , wherein the length of the source region stripes is in the range 10pm to 30p.m. 

6. (Original) A power transistor device as claimed in claim 5, wherein the length of the 
source region stripes i$ approximately 20pm. 

7. (Currently amended) A power transistor device as claimed in any on e o^olaim3 - 24o - 6 
claim 2, wherein the length of the ruggedness region stripes is not greater than about 

8. (Currently amended) A power transistor device as claimed in afty-em^o f claims 2 to 7 
claim 2 , wherein the ratio of the length of the source region stripes to the length, of the 
ruggedness region stripes is in the range 1 0 to 30. 

9. (Original) A power transistor device as claimed in claim 8, wherein the ratio of the 
source region stripe length to ruggedness region stripe length is about 20. 
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10. (Currently amended) A power transistor device as claimed in a ny ono of olaimo 1 to 

9 claim,!, wherein the semiconductor body is silicon, wherein the ruggedne$$ regions 
have p-type conductivity with a doping concentration in the range of 10 10 cm" 3 to 10 22 
cm' 3 , and wherein the source regions have n-type conductivity with a doping 
concentration in the range of 10 1 * cm" 3 to 10 2] cm" 3 . 

1 1 . (Currently amended) A power transistor device as claimed in my ono of olaimo 1 to 
W claim 1, wherein the doping concentration of the ruggedness regions i$ approximately 

10 times greater than the doping concentration of the source regions. 

12. (Original) A power transistor device as claimed in claim 1 1 , wherein the doping 
concentration of the ruggedness regions is about 10 2 ' cm" 3 and the doping concentration 
of the source regions is about 10 20 cm" 3 . 

1 3. (Currently amended) A power transistor device as claimed in any on e of claims 1 to 
44 claim L wherein the ruggedness regions extend further into the drain region than the 
trench-gates. 

14. (Currently amended) A power transistor device as claimed in any one of oloima 1 t e 
claim 1, wherein the drain-source breakdown voltage of the device is in the range up 

to about 50 volts. 
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